Present study was undertaken to investigate the relative efficacy of four growth regulators, viz., α-naphthalene acetic acid (NAA), indole-3-acetic acid (IAA), 
Introduction
Grape is one of the earliest fruits grown by man (Salunkhe and Kadam, 1995) . It is mainly cultivated in Italy, France, Chile, China, USA, Turkey, India, Pakistan etc. It is the most widely cultivated fruit and was carried from region to region by civilized man in all the temperate climates and has been more recently in tropical and subtropical climates. Among the fruits, grape occupies first position in the world in respect of area and production. The total area of cultivation is 61,300ha and the total world production (in 2003) was 46,97,000MT (FAO, 2003) .
There are more than 1000 grape cultivars known all over the world but only a limited number are standard. In Bangladesh, sporadic attempts were taken earlier to grow grapes but none of these efforts were reported to be a success. Recently, Zakkao cultivar of grape was found to be produced successfully in our country (Nuruzzaman, 1994) . Grape is the most delicious, refreshing and nourishing fruit of the world. But sweetness of the grape produced in our country is not up to standard. In the tropical climate high temperature, rainfall and humidity cause diseases and inhibit luxuriant growth of grape (Janick and Moore, 1977) . Rainfall spoils the crop production through dilution or washes away the stigmatic fluid, causes poor pollination and rotting of fruits. On the other hand, high temperature prevailing during maturity reduces the berry size and sugar content probably due to increased respiration (Pandey and Pandey, 1996) . Plastic covering would appear to be advantageous in improving the quality of grape through protection from rain, light, sunshine intensity (Avenant and Loubser, 1993) . Application of growth regulators is also reported to increase the yield and quality of grape. Among the plant hormones applied in grapes, GA being growth promoting hormone commands a special place and is being used for different purposes such as to loosen the bunch, increase the berry size and improve the growth, yield and quality of fruits (Jindal, 1985) . The present study was, therefore, undertaken to investigate the effect of four growth regulators on the yield and quality characteristics of grape under the climatic condition of Rajshahi.
Materials and Methods
The field experiment was conducted at the experimental grape research vine and chemical analyses of fruits were carried out at the Laboratory Fruits from the treated and control plants were collected at an interval of 15 days from each spray and were analyzed for different quality characters. Whole weight of the fruit was taken by weighing method. The quality characters analyzed were total soluble solids, acidity, and vitamin C. Total soluble solids was determined by refractometric method (Gofur et. al., 1998) . Acidity was determined by the acid-base titrimetric method (Ranganna, 1986 ) using standard sodium hydroxide solution. Vitamin C content was estimated by the titrimetric method (Mahadevan and Sridhar, 1982 ) using 2, 6 dichlorophenol indophenol indicator. Organoleptic tests (test for taste) were conducted for the treated and control fruits by a test panel consisting of five member of scientists to determine the quality and acceptability of the fruits and were classified as follows on the basis of grading made by test panel: excellent = 80 % or above, good = 70 -79 % and fair = less than 70 % considering appearance, colour, flavour, taste and texture. The recorded data were statistically analysed and the means of different parameters were compared by least significant difference (LSD) test.
Results and Discussion
Analysis of variance was done to test the significant deviations of different sources of variations (Table I) for all the characters. The analysis showed that the item treatment (T) and harvest (H) were highly significant against their experimental error for all the characters. It is suggested that a real effect existed among the treatments and there was also a real difference of different harvest for the characters studied. The interaction item treatment × harvest (T × H) was also significant for all the characters, which indicated that the treatments interacted with harvest significantly.
Fruit weight of grape from the control and hormone treated plants at 15 days interval during developmental stages were recorded (Table II) . It was revealed from the data that the yield of grape fruits were significantly influenced by the treatment of growth regulating chemicals (Table I) . Among the growth regulator treatments, yield was found to be increased significantly by spraying with 50ppm of GA and 15ppm of 2, 4-D as compared to control and other treatments. However, the highest increase in fruit weight (3.92gm / fruit) was recorded in case of 50ppm GA. It is obvious from the data that the increase in fruit weight was recorded significantly more in all the GA treatments over the control. The increase in fruit weight (3.41gm) was negligible with 20ppm NAA whereas the 40ppm NAA produced significantly higher fruit weight. The increase in fruit weight with various concentrations of GA and 2,4-D treatment differ significantly from each other but did not differ significantly in IAA and NAA. Krishnamurthi (Krishnamurthi et. al., 1959) found that the treatments of GA had increased the berry weight in pusa seedless grapes which was in close agreement with the present work. Singh et al. (1986) also reported similar findings in pusa seedless grape.
The results are quite evident from the data (Table III) that the percentage of total soluble solids in plant hormone treated fruits increased significantly. The higher concentration of 2, 4-D produced significantly higher total soluble solids over the control followed by 10ppm of 2, 4-D and 50ppm of GA. Singh et al. (1986) reported that total soluble solids of pusa seedless cultivar of grape was increased with the application of thiourea. Similar results were also reported by Manivel and Sundararaj (1968) in grape cultivar of anab-e-shahi and pachadraksha. There was overall decrease in acidity content. However, this decrease was significantly higher in all the treatments as compared to control. It is evident from the data ( Table IV) that NAA 20 and 60ppm proved to be the most effective treatment in reducing the acidity content in treated fruits over the control. These results are in conformity with those of Manivel and Sundararaj (1968) Singh et al. (1986) also observed similar results in pusa seedless cultivar of grape.
The increase of vitamin C content (Table V) in all the hormone treated fruits was significantly more over the control. However, the highest increase in vitamin C content was recorded in case of 40ppm NAA followed by 20ppm and 60ppm NAA, 15ppm 2, 4-D and 40ppm IAA treatments. These results confirm earlier findings of Robbani et al. (1996) in grape cultivar of Zakkao. The overall quality of the fruit from control and hormone treated plants were compared by a panel of scientists on the basis of appearance, colour, flavour, taste and texture. It can be concluded from the findings of the panel that the fruits of the treated plants are quite superior over the control (Table VI) 
